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[57] ABSTRACT 

The invention provides solid enteric-coated composi- 
tions in unit dose form for oral application, the core of 
the composition containing an ergot alkaloid and a po- 
lyalkoxyalkylene sterol ether. The compositions are 
characterized by a prolonged effect and a good bi- 
oavailability of the active agent The core may be in 
solid solution form. The enteric-coating may also be 
surrounded by an outer medicament layer. 

29 Claims, No Drawings 
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GALENICAL COMPOSITIONS 

This is a continuation-in-part of our co-pending appli- 
cation Ser. No. 105,831 filed Dec. 20, 1979, now aban- 5 
doned. 

The invention provides galenical compositions for 
oral application of ergot alkaloids which ar e character - 
ised by a prolonged effect and a good bioavailability^ 
the active agent 10 

It is undisputed amongst medicinal specialists, that 
under many circumstances it is preferred to apply a 
drug once a day instead of more times a day. This may 
be achieved in so-called "retard systems" by retarding 
and delaying the release of the active agent, with the 15 
aim of producing a longer duration of therapeutic ef- 
fect. In the field of the ergot therapy, a retardation with 
classical systems, e.g. with a matrix system or with the 
aid of micro-encapsulation, induces each time in impor- 
tant decrease of the total bioavailability. 20 

It is also known, that ergot alkaloids are stable in the 
presence of acids, which means that they do not disinte- 
grate in the gastric juices, and that the resorption of 
ergot alkaloids takes place mainly in the intestinal tract. 
Enteric coated drugs containing an ergot alkaloid are 25 
therefore not expected to provide an improved bioavail- 
ability. 

It is therefore surprising that with the aid of an en- 
teric coating thereby giving a high concentration of 
ergot peptid alkaloid in the intestines one observes that 30 
the duration of action of an ergot alkaloid is not only 
significantly prolonged but that, moreover, the total 
bioavailability it notably improved when the coated 
core contains, in addition to the ergot alkaloid, a po- 
iyalkoxyalkylene sterol ether. 35 

The invention therefore provides, more specifically, a 
solid enteric-coated composition for oral application, 
the core of the composition containing an ergot alkaloid 
and a polyalkoxyalkylene sterol ether. 

The invention also provides a process for the produc- 40 
tion of compositions according to the invention, by 
enteric coating a core comprising an ergot alkaloid and 
a polyalkoxyalkylene sterol ether (hereinafter desig- 
nated sterol ether). — 

The term "core" comprises any mixture of an ergot 45 
alkaloid and a sterol ether, if desired in admixture w itA 
further phys iologically acceptable material, that can be 
surrounded by a enteric-coating. The term "core" com- 
prises, in a wide sens e^not only tablets, pel lets or gran- 
ules but also capsulesT&g. soffor hard geTatin'rc apsules 50 
containing a liquid, waxy or solid, e.g. peU etef mi xture 
of an ergot alkaloid, a s terol ether and optionally phar- 
maceutically acceptable material. Such capsules may 
then be enteric-coated, e.g. in conventional m anner. 
When tablet cores are used the y have preferably a hard- 55 
ness of from ca 10 to ca 70N, ~ 

The pellets or granules may, after application of the 
enteric-coating, be used as such or to fill capsules, e.g. 
hard gelatine capsules. Suitable applications of the com- 
positions according to the invention are therefore tab- 60 
lets, pellets, granules or capsules. 

The pellets may be made in convent ional manner, e.g. 
by extrusion or granulation. The^ pellet size jnav be for 
example from^Or5U o_1.25 ^in mJn_diameter . The pellet 
density is not critical, but is conveniently conventional 65 
for pellet compositions. If desired the pellets may con- 
tain besides the ergot alkaloid and sterol ether other 
pharmaceutical components. 



The pellets may be individually enteric coated. Con- 
veniently they are formulated in unit dosage form, e.g. 
in a vessel capable of dissolving in stomach or gastric 
juices, e.g. a hard or soft capsule, e.g. from gelatine. 
This form may give a particularly prolonged duration 
of action whilst still exhibit satisfactory bioavailability. 

Alternatively the pellets may be uncoated and filled 
into a vessel capable of dissolving in the intestinal juices 
which is enteric coated. The vessel may be a hard or 
soft capsule, e.g. from gelatine. This form may give a 
particular good bioavailability as well as a prolonged 
duration of action. 

The term solid compositions means compositions 
which are of a definite shape, i,e. not wholly liquid. 
Hence, the term solid composition covers capsules par- 
tially filled with pellets, enteric coated granules and 
pellets and soft gelatin capsules containing liquids. 

The term "ergot alkaloids" comprises natural ergot 
alkaloids such as ergotamine, ergocristine, ct-ergocryp- 
tine, 0-ergocryptine and ergocornine, synthetic or semi- 
synthetic derivatives thereof such as ergovaline, co-der- 
gocrine and dihydroergotamine in free base form or in 
the form of an acid addition salt with pharmaceutically 
acceptable organic or inorganic acids such as me- 
thanesulphonc, maleic, tartaric or hydrochloric acid. 

The active agents which are of special interest for use 
in the invention, are compounds of formula I 




wherein 

Ri is hydrogen or halogen, 

R2 is hydrogen or Ci-4alkyl, 

R3 is isopropyl, sec.-butyl, isobutyl or benzyl, 

R4 is methyl, ethyl or isopropyl, and 
either 

R5 is hydrogen and 

R6 is hydrogen or methoxy 

or R5 and Re together are an additional bond, 
or mixtures thereof. 

When Ri is halogen, it is preferably bromine. 

Especially preferred compositions of the invention 
contain co-dergocrine, bromocryptine or dihydroergot- 
amine in free base form, or preferably, in pharmaceuti- 
cally acceptable acid addition salt form as active agent. 

Preferred sterol ethers for use in the compositions of 
the invention have a hydrophilic-liphophilic balance 
value (HLB group number) of from about 10 to about 
20, especially from 12 to 16. Preferably they are water 
soluble. They preferably are ethers of lanosterol, dihy- 
drocholesterine and, particularly, of cholesterine or 
phytosterine or mixtures of such ethers. Especially suit- 
able sterol ethers are sterols etherified with an average 
of 8 to 75, preferably 9 to 30 alkylene oxide units. The 
hydroxy group in the end alkylene unit of such sterol 
ethers may be partially or completely acylated, e.g. by 
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acyl radicals or aliphatic carboxylic acids, such as ace- More specifically, the term "enteric coating" accord- 
tyl. Especially perferred are sterol thers etherified with ing to the invention refers to a coating which remains 
ethylene oxide and/or propylene oxide units. intact for at least 1 hour, e.g. 2 hours, in contact with 
The sterol ethers may be obtained in conventional artificial gastric juices such as HC1 of pH 1.2 at 36° to 
manner by etherifying the sterol with the corresponding 5 38" C. and thereafter disintegrates with 30 minutes in 
amount of alkylene oxide, e.gi ethyleneoxide and op- artifical intestinal juices such as KH2PO4 buffered sol u- 
tionally acylating the so obtained alcohols. They are in tions of pH 6:8. *^ 
general available on the market and are known e.g. The coating is suitably selected from macromolecular 
under the names polyethyleneglycol sterol ether or polymers. Suitable polymers are listed in e.g. Hagers 
polyoxyethylene cholesterin ether, and are e.g. offered 10 der pharmazeutischen Praxis, 4th Ed. Vol. 7a, pages 739 
for sale by the firm Amerchol under the trade name to 742 and 776 to 778, (Springer Verlag, 1971) and 
Solulan®. Examples of Solulan® types which are Remington's Pharmaceutical Sciences, 13th Ed., pages 
available on the market and are suitable for use in the 1689 to 1691 (Mack Publ. Co., 1970) and comprise e.g. 
compositions according to the invention are such ob- cellulose ester derivatives, cellulose ethers, acrylic res- 
tamable by alkoxylation of e.g. 15 ins, such as methylacrylate copolymers and copolymers 

of maleic acid and phthalic acid derivatives. 

(a) 1 mol cholesterin with about 24: mol ethylene oxide The preferred films are made from cellulose acetate 
(Solulan ® G-24) phthalate; copolymers derived from methylacrylic acid 

(b) 1 equivalent of lanolin alcohols with about 16 equiv- and esters thereof, containing at least 40% methylacry- 
alents ethylene oxide (Solulan® 16) lie acid; and especially hydroxypropyl methylcellulose 

(c) 1 equivalent of lanolin alcohols with about 25 equiv- phthalate. An example of an appropriate cellulose ace- 
alents ethylene oxide (Solulan ® 25) tate phthalate is the marketed product CAP (Eastman 

(d) 1 equivalent of lanolin alcohols with about 75 equiv- Kodak, Rochester N.Y., USA)! Hydroxypropyl methyl 
alents ethylene oxide (Solulan ® 75) ^ cellulose phthalates produce especially interesting com- 

(e) 1 equivalent of lanolin alcohols with about 10 equiv- positions and examples are the marketed products HP 
alents propylene oxide (Solulan® PB-10) and also 50 and HP 55 (Shinetsu, Tokyo, Japan). 

the Since a coating consisting essentially of CAP disinte- 

(f) partially acetylated derivative of 1 equivalent of grates at a 'higher pH as e.g. a coating consisting espe- 
lanolin alcohols ethoxylated with about 10 equiva- 3Q cially of HP 50 the release of the active agent from 
lents ethylene oxide (Solulan ® 98) and the compositions provided with the former coating will be 

(g) completely acetylated derivative of 1 equivalent of more delayed than from compositions provided the 
lanolin alcohols ethoxylated with about 9 equivalents latter coating. In such a way, one can, by suitable selec- 
ethylene oxide (Solulan ® 97). tion of the coating, obtain a retard effect that takes into 

35 account the properties of the active agent involved in an 

Further sterol ethers are offered for sale by the firm optimal way. 

Henkel under the trade name Generol® and by the The thickness of the coating may vary and depends 

firm Nikko Chemicals Co. Ltd. under the trade name ; inter alia on its permeability in water and acids and the 

Nikkol ®. Examples of Generol ® types are such ob- desired retard effect. In general satisfactory results are 

tainable by alkoxylation of e.g. ^ obtained with a coating of 5-100 jim, preferably 20-80 

ftm thickness. Thus for pellets of total weight about 140 

(h) 1 equivalent of phytosterinalcohols with about 16 to 280 mg the film coating may be from 12 to 34 mg. 
equivalents of ethylene oxide (Generol ® 122 E 16) The process according to the invention may be car- 

(i) 1 equivalent of phytosterinalcohols with about 25 ried out in a manner analogous to methods known for 
' equivalents of ethylene oxide (Generol ® 122 E 25) 45 the application of an enteric-coating. 

For the preparation of coated tablets, pellets or gran- 

The term "about" in the above paragraphs (a) to (i) ules one proceeds e.g. by spraying the cores with a 

indicates that the given number of ethylene oxide or solution of the enteric coating or using fluidised bed 

propylene oxide equivalents involved is a mean value, coaters. 

i.e. that some sterol ethers bear more and others less 50 Suitable solvents for the enteric-coating are for exam- 

ethyleneoxy- or propyleneoxy-groups. pie organic solvents, e.g. an aJcohoUsu ch as_ethanol, a 

Lanolinalcohols are also known as wool fat alcohols ketone such as acetone, halog enated jiy articarpons such 

[Handbuch der Kosmetika und Riechstoffe, 2. Ed. 1950, as CH 2 C] 2 or mixtures of such solv^rrEsTe.g^ethanol- 

Vol. I, page 1101 (Janistyn)] and are a mixture of i.e. /acetone 1:1. Conveniently a^ softener such3?jdi-n- 

cholesterin, dihydrocholesterin and lanosterol. 55 butylphthalate or diethylp hthalate is added to such a 

Phytosterinalcohols may be produced from soja oil solution. Preferably the soft ener ^ c^si!6"oT5"To 5 0%, 

and comprise essentially sitosterol, campelsterol and e.g. 10 to 25% of the weight of the^e ntenc film. Co'nve - 

stigmasterol. niently the cores are warmed up at 25" up to 40" C. e.g. 

The term "enteric coating" comprises any pharma- by means of warm air of 40° up to 70° C, before spray- 

ceutically acceptable coating preventing the release of 60 ing. To avoid sticking of the cores in the spray proce- 

the active agent in the stomach and sufficiently disinte- dure is preferably interrupted at certain time intervals 

grating in the intestinal tract (by contact with approxi- and the cores then warmed up again. The spray pressure 

mately neutral or alkaline intestine juices) to allow the may vary within wide ranges; in general satisfactory 

resorption of the active agent through the walls of the results are obtained with a spray pressure of from about 

intestinal tract. Various in vitro tests for determining 65 1 to about 3 bar. It is, however, also possible to proceed 

whether or not a coating is classified as an enteric coat- without interruption of the spray procedure, e.g. by 

ing have been published in the pharmacopoeia of vari- automatic regulation of the spray amount based on the 

ous countries. temperature of exhaust air and/or cores. 



08/07/2003, EAST Version: 1.04.0000 



4,411,882 

5 . 6 

the enteric-coated compositions of the invention. have and vinyl acetate or a mixture of these are mixed to- 

the advantageous property that, after p.o. administra- gether. 

tion to man the maximum or significant concentration Suitable polyalkylene glycols include polyethylene 

of the active agent in the blood plasma- is obtained after glycol and polypropylene glycol and their, .copolymers 

about 4-8 hours, whereas the initial peak after adminis- 5 having a! molecular weight of 200 to 20,000, preferably 

tration of a normal composition e.g. a tablet, ^already .4000 to 15,000, more preferably 6000 to 13,000. By 

reached after 0.5-1 hour. .. . ^iyyinylpyrrolidone*' is meant uncrosslinked poly 

The prolonged duration effect of the composition of (N-vinyl)pyrrolidone-2, suitably of molecular weight 

the invention is also illustrated by determination^ and 100,000, preferably 11,500 to 
concentration of active agent .^d metobolites)>. the W ,40,000, more preferably 20,000 to 30,000. Thexooolv- 

blood and secreted urin in that when the plasma con- mer of vin vlpyrrolidone and vinyl acetate preferably 

centration decreases the rate of decrease of the. plasma contains 60% b wd ht vinyIpyrr ; iidone a / d 40% b J 

concentration of active agent, is less t^an the corre- wd ht vi , nm ^ mA a molecula y r 

spondmg decrease rate for normal tablets. t „ Ta :„u* rt f ™ nnn inn nnX r ui am™ 7 

In addition, the plasma level after ao>inistratioa of » JgJ ° f 3a °°° t0 IOMOft m ° re preferably ^ 00 ° to 

the compositions according to the, invention is between L„ "... . ..... t . „ fi 

6 and 24 hours after, application, higher than or similar ^ hen d f* red such as acids, preferably 

to that after administration of a normal composition e.g. methanesulphonic^acid maleic acid or tartaric acid are 

a tablet. This is illustrated by the area under the plasma * dded io j d ^ si the pH of the composition. The pre- 

concentration curve (AUG) and is a measure of the 20 ferred pH range for the composition is pH 4-6, prefera- 

excellent bioavailability of the compositions of the in- LP** . \ 

vention. v ' :-The weight ratio, ergot alkaloid: sterol ether: pharma- 

Accordirigly, the compositions of the invention show ceutically acceptable polymer may vary between wide 

a therapeutically desirable retard effect together with ranges;;however, in general satisfactory results are ob- 

an excellent bioavailability and allow consequently 25 * ai . ned with ratios varying in the range 1:1-10:0.1-10, 

treatment with one or two. unit dosage forms a day. especially .1:2-8:0.1-10 and more preferably \l:2-5:01-5. 

The compositions of the invention, especially the For $ e preparation of the solid solutions' according 

tablets may in addition be covered by an outer medica- to tne invention the polymers are employed in solid 

ment layer. This outer layer may contain in addition to 3Q - form. In case one of the polymers used is liquid at room 

an active agent, such as an ergot alkaloid, carriers and- temperature, e.g. a polyalkylene glycol having.^ molec- 

/or fillers which are soluble or dispersible in.the gastric ular weight of about^OQ, then it is obvious that such a 

juices such as talc, microcrystalline cellulose, magne- polymer is not used, alone, but in conjunction with a 

sium stearate, manriitol, polyvinylpyrrolidone etc ■ Such ' polymer which is solid at room temperature, 

compositions may for example be used When a rapid -j 5 " : The abovementioned constituents are dissolved by 

onset of the activity is required. The high initialcoricen- stirring in a suitable solvent, for example in a lower 

tration of the ergot alkaloid in the blood is then main- alcohol such as ethanol or methanol, or in chloroform, 

tained by its sustained release out of the core in the at a temperature of from 30° to 70* C, preferably 40° to 

intestinal tract. 60° C, and the solvent may be removed by evaporation 

The optimal weight ratio in the pellets of ergot aJka- ' 40 under vacuum at the same temperature. In the prepara- 

loid: sterol ether depends to a great extent on the physi- tion of the solution it is also possible to add only a part 

cal properties of the sterol either involved, the adju- of the polymer md the additioiia i ingredients, if any, 

vants used and the type and the size of the composition and t0 add the remainder during the evaporation of the 

e g. the amount oHhe abovementioned sterol ethers of wlyent Xhe resulti dear soIution is left tQ so|idif at 

thz , type Solulan® 16, Solulan® 25 and; Solulan® 45 room temperature (15 < t0 25 - C) and the solid solution 

C-24 is limited ,n view of their waxy nature. Qr di sion then be d t0 a fine ; p owder and 

However, in general satisfactory results are obtained . . . 4 U1 . * w ^ * n 

u • u* *■ * 11 1 -j l 1 iL r * , dried, suitably under vacuum at 30 C, to remove all 

when a weight ratio ergot alkaloid: sterol ether from 1:1 f*i, 1 

to 1:25, preferably from 1:2 to 1:8, especially. 1:4, is used. tra^ 01 tne solvent. 

The range 1:02 to 1:8 is especially preferred when the 50 The sohd * oIutIon obta ' ned according^ the above 
cores are present in solid solution form of the ergot Pf ocess ,s impounded m known manner with 
alkaloid and especially when polyvinylpyrrolidone is Pharmaceutical! y acceptable diluents or carriers, op- 
used as solid solvent.- ; tionally with an additional amount of a sterol ether and 
The cores may be compounded with conventional *c total content of sterol ether in the pellets should 
excipients, for example binding agents. lubrieanterfiiteTS 55 P r «erably he in the above given ranges, 
and disintegrants. Suitable fillei^j^liejreparation of ^ folIn wing examples illustrate the invention. All 
tablet cores or^peUgis^^Sj E^5d sili ciunTdioxide, temperatures are in degrees Celsius. 
calciiim'nrDonate, sodium carbonate, Jacjtose, starch, . - Polyvinylpyrrolidone is uncross-linked (N-vinyl)pyr- 
talc; suitable granulating and disintegrating agents are rolidone-2, e.g. brand Kollidone, available from BASF, 
e.g. starch and alginic acid; suitable binding agents are 60 W - G ermanv - 

e.g. starch and gelatine and suitable lubricants, stearic Solulan C-24 is a polyethylene glycol ether of choles- 
acid and talc. The use of cores having jhe^er g ot alka loids terol=polyethoxyethylene cholesterol ether 

in solid solution form is a special embodiment of the. : Microcristalline cellulose, is, for example, brand Avi- 

in vention. Such cores may be prepar ed as fo llows: eel PH 101 from FMC corporation. 

An ergot alkaloid, a sterol ether and a pharmaceuti- 65 Colloidal (disperse) silicon dioxide is, for example, 

cally acceptable polymer which is at least, partly soluble brand Aerosil 200, from Degussa. 

in an aqueous medium, especially a polyalkylene ; glycol, Corn starch is, for example, brand Sta-Rx 1500 from 

polyvinylpyrrolidone, a copolymer of vinvlpyrrolidone Staley. Dihydroergotoxin=codergocrine 
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EXAMPLE 1 



Tablet cores consisting of 3 g dihydroergotamine, 75 
g cholesterin which is ethoxylated with about 24 ml 
ethylene oxide (Solulan ®(C-24)) and 22 g highly dis- 
persed silicon dioxide are heated to 30° during 10 min- 
utes with the aid of warm air of 50° in a coating pan 
which is repeatedly rotated. The tablet cores are then 
sprayed, with the aid of a spray pistol, with a solution of 
5.4 g hydroxypropyl methylcellulose phthalate (HP50 ) 
and 1.35 g di-n-butylphthalate in a 1:1 ethanol/acetone 
mixture, at a spray pressure of 1-1.5 bar using conven- 
tional interval spray coating procedures, and the so 
obtained coated tablets are then dried. 

EXAMPLE 2 

One proceeds analogous to Example 1, using, how- 
ever, 75 g lanolin alcohols ethoxylated with about 25 
equivalents ethylene oxide (Solulan ® 25) instead of 75 
g cholesterin ethoxylated with about. 24 mol ethylene 
oxide. 

EXAMPLE 3— Coated tablets with cores in solid 
solution form 

15 g Co-dergocrine methane sulphonate, 1.05 g (Solu- 
lan® C-24), 33.95 g polyvinylpyrrolidone (average 
molecular weight 25,000) and 250 ml methanol are 
charged into a 1 liter round-bottomed flask. The flask is 
attached to a rotary evaporator and rotated at a bath 
temperature of 60° until the flask contents reach 60*, by 
which time a clear solution is obtained. 

The bath temperature is maintained at 60* and the 
solvent evaporated under reduced pressure until the 
residue has a syrupy consistency. The residue is de- 
canted into an evaporating basin and left to solidify for 
2 hours at room temperature. 

The solid residue is dried in a vacuum oven at 30°, ca. 
1 Ton for ca. 12 hours, ground to a fine powder and 
dried again. 

26.8 g of the so obtained solid solution are then mixed 
with the following adjuvants: 



The so obtained cores are then, analogous to Exam- 
ple 1, sprayed with a solution of 



cellulose acetate phthalate (CAP) 

di-n-butylphthalate 

acetone 

ethanol 

dichloromethane 



90.0 g 
22.5 g 
240.0 g 
21.0 g 
326.5 b 
900.0 g 



10 

until the cores are coated with ca. 10 mg of the cellulose 
acetate phthalate/di-n-butylphthalate mixture per core. 

The so obtained coated tablets are resistant against 
the gastric juices since the cores remain intact after a 
15 treatment of 1 hour with artificial gastric juices of 
pH=1.2. The disintegration time in artificial intestine 
juices is at pH 5.5 longer than 1 hour, and lies at pH 6.0 
between 23-28 minutes and at pH 6.8 between 12 and 16 
minutes. 

20 

EXAMPLE 4 

One proceeds analogous to Example 3, spraying, 
however, the tablet cores of 140 mg with a solution of 
140.0 g hydroxypropyl methylcellulose phthalate (HP 
50) and 28 g di-n-butylphthalate in a mixture of 616 g 
ethanol and 616 g acetone, until the cores are coated 
with ca. 9 mg of the hydroxypropyl methylcellulose 
phthalate/di-n-butylphthalate mixture (ratio 10:2) per 
core. 

EXAMPLE 5 

Analogous to Example 3 is obtained a solid solution 
of 4 g of dihydroergotoxine methanesulphonate, 0.3 g 
Solulan® 16 and 9.1 g polyvinylpyrrolidone (average 
35 mol weight 2000). 

This solid solution is then mixed with 



25 



30 



silicon dioxide 


1-0 g 


(Aerosil ® 200, Degussa) 




polyvinylpyrrolidone 


8.0 g 


(crosslinked) 




corn starch 


20.0 g 


Talc 


30.0 g 


Solulan ® C-24 


30.0 g 


cellulose granules 


42.0 g 


(Elcema G 250) 




lactose 


122.0 g 



40 



45 



silicon dioxide 


0.5 g 


polyvinylpyrrolidone 


4.0 g^ 


(average mol weight 2000) 




corn starch 


10.0 g 


talc 


15.0 g 


Solulan (g) 16 


15.0 g 


cellulose granules . 


21.0 g 


(Elcema O 250) 




lactose 


61.1 g 



until an homogenous mixture is obtained and then 
pressed, in conventional manner, to tablet cores of 140.0 
mg (hardness 10-32N). 



and this mixture pressed to tablets of 140.0 mg. 
The so obtained tablet cores are then sprayed, analo- 
50 gous to Example 4, until each core is coated either with 
ca 10 mg or with ca 15 mg of the mixture:hydroxypro- 
pyl methylcellulose phthalate/di-n-butylphthalate. 

Analogous to the procedure described in the above 
Examples are obtained the tablets as listed below in 
Table I. 

In case lb and Ic (see table) are used, the tablet cores 
are in solid solution form. 

TABLE I 



55 





EXAMPLE 


6 


7 


8 


9 


10 


11 


12 


13 


la 


Co-dergocrine 
mesylate 
Co-dergocrine 
mesylate 


4.0 


4,0 


4.0 


4.0 


4.0 


4.0 


6.0 


6.0 


lb 


Solulan ® C24 


0.3 


0.3 


0,3 


0.3 


0.3 






0.4 


Ic 


Polyvinyl- 
pyrrolidone 


9.1 


9.1 


9.1 


9.1 


9.1 






13.5 


II 


Solulan {§) C24 


15.0 


15.0 


31.7 


. 7.3 


23.7 


15.3 


22.9 


22.5 




Silicon dioxide 


2.4 . 


2.4 


0.5 


0.5 


0.5 


0.5 


3.6 


3.6 




corn starch 


24.0 


24.0 


10.0 


10.0 


10.0 


10.0 


36.0 


36.0 
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TABLE I-continued 



CY A UDI T? 
EAAMrLt 


0 


/ 


5 


a 

7 


1A 
IV 


1 1 
1 1 


\i 


1 1 


Cellulose 


72.0 


72.0 


21.0 


21.0 


21.0 


21.0 


108.0 


108.0 


lactose 


110.8 


110.8 


44.4 


68.8 


52.4 


61.1 


166.4 


166.4 


Magnesium 


2.4 


2.4 










3.6 


3.6 


stcarate 


















Kollidon 






4.0 


4.0 


4.0 


4.0 






CE 5050 


















Polyvinyl- 












9.1 


13.5 




pyrrolidone (25) 


















talc 








1S.0 


15.0 


15.0 






HPMCP* 


26.0 


7.0 


7.2 


9.0 


9.0 


9.0 


7.2 


7.2 


Di-n-butyl- 


















phthalate 






1.8 








1.8 


1.8 


phthalatc 














369.0fD 


369.0(0 


total weight 


266.0 


247.0 


149.0 


149.0 


149.0 


149.0 


(mg) 



















•HPMCP = Hydroxy propyl methyl cellulose phthalate 

(l, the cores of these tablets were pressed to possess a hardness of 50-60N 
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EXAMPLE 14: Tablet with an outer medicament layer 20 
(Mantle tablet) 

(a) The cores are prepared analogous to Example 3 
by mixing 26.8 g of a solid solution (consisting of 8.0 g 
dihydroergotamine mesylate, 0.6 g Soluian ® C-24 and 
18.2 g poly vinylpyrrolidione) together with 1.0 g highly 25 
disperse silicagel, 8.0 g crosslinked polyvinylpyrroli- 
done, 20 g corn starch, 47.4 g Soluian (g) C-24, 42.0 g 
cellulose granules, 104.8 g lactose and 30.0 g talc until 
the mixture is homogenous. The mixture is then pressed 

to cores of 140.0 mg. 30 

(b) The so obtained cores are sprayed with a solution 
of 140.0 g hydroxy propyl methylcellulose phthalate and 
28.0 g di-n-butylphthalate in a mixture of 616 g ethanol 
and 616 g acetone, until the cores are coated with ca. 10 
mg per tablet. 35 

(c) The outer medicament layer is prepared by mixing 
4.0 g dihydroergotamine mesylate with 4.0 g disperse 
silica-gel, 6.0 g magnesium stearate, 166.8 g of cellulose 
powder, 4.0 g talc, 191.2 g corn starch and 348.0 g 
calcium hydrogen phosphate until the mixture is ho- 40 
mogenous. This mixture is then pressed with the coated 
tablets (according to Example 14 (b) to prepare tablets 
with an outer medicament layer, having a total weight 
of 530.0 mg per tablet. 



EXAMPLE 15 




45 



One proceeds analogous to any one of Examples 1 
14, using 4 mg bromocryptine, 4 mg dihydroergovaliri 
or 4 mg dihydroergonine instead of co-dergocrine of* 
dihydroergotamine, and obtains tablets containing the! 50 
corresponding ergot alkaloid as active agent. * 

EXAMPLE 16: Production of enteric coated pellets in 
Capsule 

245 g of co-dergocri n e methan esulphonate, 546 g of 55 
uncross-linked poIyvinylpyroli0oT^(K^ 
16.8 g Soluian ® C-24 (a po&ejhylene filyc ol I et her of 
cholesterol with an average ethoxylation 1 value of 24) 
are mixed with alcohol and acetone(l:l mixture) or 
acetone and water to prod uce a solu tion. 6.7 kg micro- 



crystalline cellulose (A vied PH 101) and 900 g of Solu- 
ian® C-24 are added as well as 4 kg of alcohol. The 
mixture is kneadedior ^Q minutes and then xither granu- 
lated through a.sieye^OiQl e^diaroeter I , ?-mm) or ex- 
truded (diameter 1 mm). The granules are l eft at ro om 
temperature to dry, rounded off.an d.then wann ed at 40° 
to 45° C. for 12 hours. The granulej^axe^sieyjaL (hole 
diameter between 0.82-1.42 mm) to produce the pellets. 

A dispersion of 14.4 g magnesium stearate in 300 g 
methanol/acaline (1:1) is producedr-The mixture is 
homogenised and 1.2 kg h ydroxypropvl meth yl cellu- 
lose are added. 1 kg of the .pellets, are film, cga ^ed us ing 
conventional fluidized^.becUcoating.-procedures^ and 
dried for 12 hours. 

The enteric coated pelleJ^i^thenJUieaU^ 
gelatine snap fit capsules_( each capsule 62 mg empty 
No. 2 snap fit Park-Davies). 

EXAMPLE 17: Production of pellets in enteric coated 
capsule 

129.1 g of co-dergocrine solid solution (made up from 
e.g. 270 g co-dergocrine methane sulphonate, 611.5 g 
uncross-linked polyvinylpyrrolidone and 18.9 g Solu- 
ian® C-24), 135 g Soluian® C-24, 2.6 g colloidal sili- 
con dioxide are mixed, sieved and 961.7 g lactose, 585 g 
microcrystalline cellulose and 216 g com starch are 
mixed in. To the mixture are added 21.6 g magnesium 
stearate. The mixture is sieved and filled into capsules 
No. 2 size; snap; fit Park-Davies; empty capsule weight 
62 mg; full capsule weight 230 mg. 

The capsules are film coated with a solution of hy- 
droxy propyl methyl cellulose phthalate in acetone/me- 
thanol in conventional manner to produce film coating 
of about 32.6 mg per capsule. 

The formulations of examples 18 to 25 in table II 
below (enteric coated pellets in capsule) are obtained 
analogous to the procedure described in example 16. 
The formulation of example 26 in the same table II 
(pellets in enteric coated capsule) is obtained analogous 
to the procedure described in example 17. The pellets 
are in solid solution form. 

TABLE II 



Example 



20 



21 



22 



23 



24 



25 



26 



Co-dergocrine 
mesylate 
Soluian ® C 24 
Polyvinylpyrrolidone 
Soluian ® C 24 
Cellulose micro- 



2.25 
0.3 
15.0 



2.25 

0.3 
9.1 
15.0 



4.5 

0.3 
9,1 
16.9 



113.35 113.35 123.5 



4.5 

0.3 
10.3 
16,9. 
125.5 



2.25 

0.3 
10.3 
150 



2.25 

0.3 . 
9.1 . 
15.0 



2.25 

0.3 
9.1 
15.0 



4.0 

0.28 
9.1 
15.0 



113.35 113.35 113.35 111.62 



4.0 

0.3 
9.1 
15.0 
65.0 
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TABLE II-continued 



Example 


18 


19 


20 . 


.21 


22 


23 


24 


25 


26 


cristaHine 




















Colloidal Silicon 


















2.4 


dioxide 




















Lactose 


















107.8 


Corn starch 


















24.0 


Magnesium stearate 










0.16 


0.16 


0.15 


2.0* 


2.4 


HPMCP" 


16.74 


18.6 


19.44 


21.0 


24.5 


27.0 


13.0 


16.8 


32.6 


Empty capsule 


62.0 


62.0 


62.0 


62.0 


62.0 


610 


62.0 


62.0 


62.0 


Total weight (mg) 


220.60 


220.60 


242.1 


240.5 


229.16 


229.16 


215.15 


220.8 


324.6 



*in coating 

••Hydroxypropyl methylcellulose phthalate 



EXAMPLE 27 

One proceeds analogous to Examples 16 to 26, using 20 
Bromocryptine, Dihydroergovaline or Dihydroergota- 
mine instead of Co-dergocrine and obtains coated pel- 
lets containing the corresponding ergot alkaloid as ac- 
tive agent. 

25 

EXAMPLE 28: Clinical trial (Tablets) 

The composition according to Example 4 was com- 
pared with a solid solution of dihydroergotoxine mesyl- 
ate (composition A) and a conventional composition of 
dihydroergotoxine mesylate (composition B). 30 

Each person treated obtained 4 mg dihydroergotox- 
ine mesylate. 

The result is listed in the following table. 



Composition 



35 



Example 4 



B 



Concentration in 
Plasma after 

20* 0.047 ± 0.012 0.376 ± 0.078 0.215 ± 0.064 

40' 0.092 ± 0.039 0.472 ± 0.070 0.506 ± 0.049 

Max. cone: in 0.615 ± 0.077 0.507 ± 0.071 0.538 ± 0.037 40 
plasma (ng.ml -1 ) 

Time (in hours) 3.33 ± 0.48 0.64 ± 0.06 0.78 ±0.12 
after which max. 
is reached 
Bioavailability 

AUC (0-24 hours) 4.778 ± 0,415 3.875 ± 0.279 3.754 ±0.171 45 
(ng. ml -1 ) 

% eliminated by 1.010 ± 0.154 0.787 ± 0.121 0.740 ± 0.081 
urine (0-96 hours) 



The good retarding effect and the excellent bioavaila- 50 
bility of the composition according to the invention is 
clearly illustrated by the figures in the above table. On 
the other hand, we found a clearly inferior bioavailabil- 
ity (60-70% of composition B) when testing a marketed 
composition of dihydroergotoxin retarded according to 55 
conventional manner. 

A marketed composition of dihydroergotamine re- 
tarded according to conventional manner, showed a 
bioavailability that was about 30 to 40% inferior to that 
found with the corresponding unretarded reference 60 
composition and inferior to compositions according to 
the invention. 

EXAMPLE 29: Clinical trial (Pellets) 

The pelleted compositions according to examples 25 65 
and 26 were compared with a conventional tablet of 
co-dergocrine mesylate (composition R). 

The results are given in the following table: 



Composition 


% eliminated 
in urine 
(0-72 h) 


time (in hours) 

after which 
max is reached 


bioavailability 
compared with A 


R 


0,759 ± 0,068 


0-2 


100 


Example 25 


0,689 ± 0,075 


4-6 


92 ± 7 


Example 26 


1,003 ± 0,190 


6-8 


134 ± 19 



With the composition of example 25, the absorption 
of the active agent begins just after administration, the 
maximum is lower than with the reference but the rate 
of decrease after the maximum is less than with the 
reference. The bioavailability is not significantly de- 
creased. . 

With the composition of example 26, the absorption 
of the active agent is significantly retarded and begins 
after — 4 hours. The absorption is then quick and in- 
tense. The bioavailability is increased. 

What we claim is: 

1. A solid eneric-coated composition in unit dosage 
form for oral application, the enrfyof tfo cpmpngitirm 
containing a therapeu tically effective jtmaunL- ofLan 
ergot alkaloid compound of formula I, 




wherein - 

Ri is hydrogen or halogen, 

R2 is hydrogen or Cm alkyl, 

R3 is isopropyl, sec-butyl, isobutyl or benzyl, 

R4 is methyl, ethyl or isopropyl, and 
either 

R5 is hydrogen and 

R6 is hydrogen or methoxy 

or R5 and Re together are an additional bond 

or mixtures thereof, 
and a polyalkoxyalkylene sterol ether wherein the sterol 
part of the polyalkoxyalkylene sterol ether is chosen 
from the group consisting of lanosterol, dihydro- 
chlolesterine, cholesterine and sitosterol, campesterol 
and stigmasterol, and wherein the enteric coating is 
selected from a cellulose ester derivative, a cellulose 
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ether, an acrylic resin or a copolymer of maleic acid and 17. A composition according to claim 2 in the form of 

phthalic acid derivatives. enteric coated pellets in a capsule. 

2. A composition according to claim 1 wherein-the 18. A composition according to claim 2 wherein the 
sterol is chosen from lanosterol, dihydrochlolesterine weight ratio ergot alkaloid: polyalkoxyalkylene sterol 
and cholesterine. 5 ether is from 1:2 to 1:8. 

3. A composition according to claim 2 wherein the 19. A composition according to claim 2 wherein the 
ergot alkaloid is dihydroergotamine. ergot alkaloid is in solid solution form. 

4. A composition according to claim 2 wherein the 20. A composition according to claim 19 wher ein th e 
ergot alkaloid is dihydroergotoxine. core cont ains polvvinv lp yrrolidoneas solid solvent. 

5. A composition according to claim 2 wherein the 10 21. A composition according to claim 20 wherein the 
ergot alkaloid is bromoergocryptine. weight ratio within the core of ergot alkaloids-pelyalk- 

6. A composition according to claim 2 wherein the oxyalkylene sterol ether: solid solvent is 1:1-10: 0.1:10. 
polyalkoxyalkylene sterol ether has a hydrophilic-lipo- 22. A composition according to claim 21 wherein the 
philic balance of from 10 to 20. weight ratio is 1:2-8: 0.1-10. 

7. A composition according to claim 6 wherein the 15 23. A composition according to claim 22 wherein the 
polyalkoxyalkylene sterol ether has a hydrophilic-lipo- weight ratio is 1:2-5: 0.1-5. 

philic balance of from 12 to 16. 24. A composition according to claim 2 wherein the 

8. A composition according to claim 2 wherein the core contains a stabilizer. 

polyalkoxyalkylene sterol ether is a sterol etherified 25; A composition according to claim 24 wherein the 

with about 8 to about 75 alkylene oxide units. 20 core is stabilized at pH 4 to 6 by an acid. 

9. A composition according to claim 8, wherein the 26. A method for providing the sustained absorption 
sterol is etherified with from about 9 to about 30 alkyl- of an ergot alkaloid comprising administering the ergot 
ene units. as defined in claim 1. 

10. A composition according to claim 2 wherein the 27. A solid enteric coated composition for oral ad- 
potyalkoxyalkylene sterol ether is a sterol etherified 25 ministration in unit dosage form comprising a core con- ' 
with ethylene oxide or propylene oxide. tabling a therapeutically effective amount of an ergot 

11. A composition according to claim 2 wherein the alkaloid compound selected from dihydroergotoxine, 
enteric-coating is a cellulose acetate phthalate. dihydroergotamine and bromocryptine and a sterol 

12. A composition according to claim 2 wherein the selected from lanosterol, dihydrochlolesterine or cho- 
enteric-coating is hydroxypropyl methyl-cellulose 30 lesterine which sterol is ethoxylated with from 9 to 35 
phthalate. ethylene oxide units the weight ratio of ergot alkaloid to 

13. A composition according to claim 2 wherein the ethoxylated sterol being from 1:2 to 1:8 and the enteric 
enteric-coating is of methylacrylic acid and esters coating being selected from hydroxypropyl methyl 
thereof, containing at least 40% methyl-acrylic acid. cellulose phthalate and cellulose acetate phthalate. 

14. A composition according to claim 2 wherein the 35 28. A composition according to claim 27 wherein the 
enteric-coating contains a softener. ergot alkaloid is in a solid sol ution in pol yvinylpyrroli- 

15. A composition according to claim 2 wherein the done. 

softener is di-n-butylphthalate. 29. A composition according to claim 27 or 28 in the 

16. A composition according to claim 2 in the form of form of a t ablet or a capsule. 

a tablet. 4q ***** 
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60 
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